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(57) [Claim (s)] 
[Claim 1 ] 

Process below (1), manufacturing method . of lens for laser 
protective eyeglasses whichdesignates that (2) and (3) is 
included as feature 

(1) 

step . which obtains lens below-mentioned (a ), (b ), (c ), (d ) 
and (e )) and by cast polymerization doing monomer blend 
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(2) 



(3) 

Specification 

[0001] 

tt*tf U 600nm m±tf>ifc RW^tiLZ frf* 

Xtt. «f=i|t»fl: % YAG. He-Ne. Jl,fcf— % Kr 
[0002] 

S« He-Ne. Ar. Kr. He-Cd, ItgfctfX, X^*> 
■7*©^U— if— * X. YAG. Jl^e— % A'^X 



which designates (d ) component as main component 
(a ) methyl niethacrylate , 

hydrophilic monomer , of at least 1 kind which is chosen from 
(b ) (meth ) acrylic acid and the hydroxy group-containing 
(meth ) acrylic acid ester ester 

(c ) aforementioned component (a ) or component (b )) 
component and coporymerizable polyfunctional monomer , 

(d ) solvent dye and/or near infrared radiation absorbant , 

(2) 

lens which is acquired with aforementioned Process (1) 
plasma treatment under nonpolymerizablc gas atmosphere 
step . which is done 

(3) 

With aforementioned Process (1) description below (e ), (f ) 
and the application > hardening coating composition which 
designates (g ) component as main component in lens which 
plasma treatment is done, step . which forms cured film 

(e ) silanol group and organosilicon compound , which 
possesses cpoxy group 

(f ) colloidal silica , 

(g ) acetylacetone metal complex . 

[Claim 2] 

lens . for laser protective eyeglasses which is acquired with 
method which isstated in Claim 1 



[Description of the invention ] 
[0001] 

[Field of Industrial Application ] 

It is something regarding manufacturing method of lens for 
laser protective eyeglasses whichconsists of acrylic resin 
where this invention has cured film which in surface in high 
hardness is superior in adhesion , possesses absorption in the 
wavelength region of 600 nm or greater . 

lens for laser protective eyeglasses which is acquired with this 
invention casewhere laser equipment which has excitation 
wavelength in especially semiconductor , YAG, He-Ne, ruby , 
Kror other above-mentioned wavelength region is handled is 
used as lens for protective eyeglasses . 

[0002] 

[PrioT Art ] 

Presently He-Nc, Ar, Kr, He-Cd , carbon dioxide gas , 
excimer or other gas laser , also, YAG, ruby , glass or other 
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[0003] 
[0004] 

;u-3R*«4*i»i*feaai»aift*»i(rr= 

[0005] 
[0006] 



solid laser , furthermore semiconductor laser or other various 
laser obtaining broad applied field , thedegree of spread is 
raised. 

[0003] 

But, when laser was irradiated to eye tissue , in on one hand 
hazardous thing is known, laser light blocking is done and as 
protection of theeye, wearing protective eyeglasses which has 
kind of sufficient optical density where laser light docs not 
enter into eye has become necessary. 

[0004] 

As conventional laser protective eyeglasses Jens , absorption 
type fitter of colored glass , coloration plastic etc is 
known,afbr emcntioned coJored glass is something which 
contains ion and the element which have absorption in 
wavelength region which usually, in green sheet a whiteboard 
glass or other material , BK-7or other optical lens material >is 
needed. 

In addition, coloration plastic lens m plastic resin for example 
polycarbonate , acrylic resin which possesses the 
transparency , mixing pigment orange , Pigment blue organic 
or inorganic pigment etc to aforementioned resin base before 
forming, is something which injection molding is done. 

[0005] 

[Problems to be Solved by the Invention ] 

But aforementioned colored glass , being heavy, it keeps 
being easy tocrack with physical impact , when laser beam 
where energy density is high is irradiated when ihere are times 
when irradiated part happens and destroys partially thermal 
expansion suddenly, it is a rare possibility , with hazard , it is 
not desirablcin unusual . 

[0006] 

In addition polycarbonate resin layer which aforementioned 
coloration plastic lens the configuration is done is superior in 
impact resistance , but especially, Abbe number islow, even in 
transparency , is a problem that in eyeglass lens of decoy and 
theespecially strength formulation is not desirable in optics 
propertywisc . 

In addition, being inferior to heat resistance generally, when it 
uses for laser protective eyeglasses , laser light-receiving 
surface melts acrylic plastic lens which is acquired by 
injection molding .there arc times when hole opens. 

In addition, in order to use die which possesses optics aspect 
where polycarbonate and acrylic resin are acquired by 
Injection molding method , poHshin mirror surface at time of 
producing, exchange of die in molding equipment is 
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[0007] 

£tl*."CtiS*\ flUAIiOTMB 61-166824 

ttaoaitaira^fffta^D^K 

[0008] 

»»tt*^o)Bau>xtL 

[0009] 

aau>x©a**afei*j2iTa>xa(i), <2)s 

[0010] 

(l)TBO(a), (b). (c)» *lf (d)BE»***»fc 

-r*JHfi*ffl*ataaa*r*wtr=j:yix 

yjUBxX^U3^6Bi*tt***<t*i 1 



complicated. 

Therefore it is suitable for little variety large amount 
production, but like the eyeglass lens which designates vision 
power correction as objective it possessed broad ranged lens 
degree ,in case of variety small lot production system , time of 
mold exchange and stock of multiple die became necessary 
and cost burden could be forced, many problem remained in 
practical . 

[0007] 

Furthermore, acrylic resin » because surface hardness is not 
fully a when mxses, especially, as laser protective eyeglasses , 
does not have kind of durability whichit can withstand 
conventional use, as shown in for example Japan Unexamined 
Patent Publication Showa 61-1 66 824disclosurc , providing 
the[oruganoporishirokisan ] cured film is done. 

But, as for [oruganoporishirokisan ] cured film which is 
disclosed in this disclosure , in additionto being basic problem 
that, adhesion of substrate resin has not reached 10 the 
practical range which you can use as laser protective 
eyeglasses , when furthermore, in order loraise film hardness 
and its durability , for example metal (koroidozoru ] or other 
additive is contained in theaforementioned cured film , 
Furthermore there was a problem mat adhesion decreases. 

[0008] 

As for this invention, being something which can be made in 
order to solve this problem , laser light light blocking it does 
objective s in fully topossess high optical density , at same 
time, it is to offer manufacturing method of lens for laser 
protective eyeglasses which possesses optical property which 
is required as scratch resistance , high Abbe number , heat 
resistance or other eyeglass lens . 

[0009) 

[Means to Solve the Problems ] 

manufacturing method of lens for laser protective eyeglasses 
of this invention which achieves th eabove- mentioned 
objective Process below (1), designates thai (2) and (3) is 
included as feature. 

[0010] 

step . which obtains lens (1) below-mentioned (a), (b ), 

(c ),(d ) and (e )) and by cast polymerization doing monomer 

blend which designates (d ) component as main component 

(a ) methyl methacrylate , 

hydrophilic monomer , of at least 1 kind which Is chosen from 
(b ) (meth > acrylic acid and the hydroxy group-containing 
(mem ) acrylic acid ester ester 
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[OOllJ 
18(1) 

X8(1)I4, (a), (b). (c}fc£tf (d)nt#££j£tt 
C0012J 

»6*u4u— *fH*aaa«u>x 

79>j;uB n-^TJu. T^yjua 



2000-8-7 

(c ) aforementioned component (a ) or component (b )) 
component and coporymerizable polyfunction*! monomer , 

(d ) solvent dye and/or near Infrared radiation absorbant , 

lens which is acquired with (2) aforementioned Process (1) 
the plasma treatment under nonpolymerizable gas atmosphere 
step . which is done 

With (3) aforementioned Process (2) description below (e ), 
(f ) and the application , hardening coating composition which 
designates (g ) component as main component in lens which 
plasma treatment is done, step . which forms cured film 

(e ) sflanol group and organ ©silicon compound , which 
possesses cpoxy group 

(f ) Colloidal silica , 

(g ) acetyiacetone metal complex . 

Above-mentioned way manufacturing method of lens for laser 
protective eyeglasses of the this invention Process (1), is 
something which includes (2) and (3). 

These step sequential are explained. 

[0011] 

Process (1) 

Process (1) is step which obtains lens (a ), (b \ (c \ (d ) and 
(e )) and by cast polymerization doing monomer blend which 
designates (d ) component as main component . 

[0012] 

Is in order high transparency where reason which uses methyl 
meihacrylate of component (a ) as monomer acrylic resin has 
in lens for laser protective eyeglasses which is acquired high 
Abbe number to actualize optical property which issupcrior. 

Furthermore, with methyl methacrylate of this component 
(a), this and it is possiblealso to jointly use copolymerizable 
mono functional monomer . 

ethyl methacrylate , n-butyl methacrylate jpl 1 , ethyihexyl 
methacrylate * sill , benzyl methacryiaie , phenylaminoethyl 
methacrylate , cyclohexyiaminoethyl methacrylate * 5 il| , 
isobornyl methacryiaie Ni jpl 1 , adamantyl methacrylate jp8 
jpt t or other methacrylate ester-based , methyl aery late , 
ethyl acrylate , n-butyl acrylate , ethyihexyl acrylate sill , 
cyclohexyl acrylate sill , benzyl acrylate , phenyl acrylate , 
isobornyl acrylate jpl 1 or other acrylic acid esier or 
methacrylic acid ester , styrene , methylstyrene , dimethyl 
Styrcne , chlorostyrenc , dichlorostyrene , bromo styrene , p- 
chloromethy 1 styrene or other ring-substituted Styrcne and you 
can listthe;aJ -methylstyrene , acrylonitrile , 
methacrylonimle , maleic anhydride , N- substitute maleimide 
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li^mst*^®*© 30-92 ms%-e&y. m 

l=#*Uf* 40-85 

^&©*s<*j5^ma^?i^fei*(D 30 m 
si£JOTt?fc«(c)jft#(D**fi4fflarni= 

[0013] 

rr^«j*iijfcrj»#^ijitfcia>H«t««r 



[0014] 

(c)*»tLrct>*«tt»Brtl5*a*i:LTl4 



etc as monofunctional monomer a this way. 



content where methyl methacrylate of component (a ) and by 
desire theabove-mentioned monofunctional monomer which 
is used are desirable with 30 - 92 weighl% % in total 
monomer blend , furthermore is preferably 40~85weight %. 

When these monomer are under 30 weight % in total 
monomer blend , acrylic resin original transparency , light 
resistance etc which is superior stops being acquired and/or or 
other problem where strength becomes insufficient occurring, 
When it exceeds 92 weight% %, component which is a 
monomer which has the hydrophilic group (b ) and because 
content of component (c ) which is a cross-linking monomer 
decreases in relative improvement of adhesion of heat 
resistance and the cured film becomes insufficient . 

[0013] 

component (b ) as it can use at least 1 kind which is chosen 
from n-butyl (meth ) acrylate and hydroxy group<ontaining 
(meth ) acrylic acid ester ester as hydrophilic monomer . 

Furthermore "(meth ) acrylic acid " with "acrylic acid " with 
both of 'methacrylic acid " is meant in this specification . 

As these examples, you can list chloro hydroxypropyl ester 
etc of hydroxyethyl ester , acrylic acid or methacrylic acid jp9 
jpl 1 acid of the acrylic acid ? methacrylic acid , acrylic acid or 
methacrylic add jp9 jpi 1 acid . 

content where these monomer are desirable with 5-50 
weight % in the total monomer blend , furthermore is 
preferably 5-30weight %. 

When these monomer are under 5 weight % in total monomer 
blend , improvement of the adhesion of cured film becomes 
insufficient , when it exceeds 50 weight %, the water 
absorbancy becomes large and property of resin surface 
becomes unstable ,becomes easy to cause roughness and 
pockmark etc. 

mold release property at time of also, shaping satisfactory 
transfer property wants todeteriorate and acquire or other 
problem where shaping becomes difficultoccurs, is not 
desirable as lens substrate for eyeglasses . 

[0014] 

component (a ) or component (b )) it can use component and 
copolymerizable ones as the cross-linking polyfiinctional 
monomer , component (c ) as ethyl en egry col dimethacrylate , 
diethylene glycol dimethacrylate dimcthacrylate , tricthylene 
glycol dimethacrylate , 1, 4- butanedioi dimethacrylate , 1, 
6-hexanedio! dimethacrylate , 
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[Ccfcuu^x^a-r^^-e^i^fey. so 
ss%^®s.*twffi*i4A^TUfcy . mm 

x^i^^y3-;u^^yu-K$^j[=i:tt« 
3-30 £5%A<fcT$U% 

[0015] 

£liiSIAtt#^B3 62-231925 -S-^IRr^fcUr. U 
Ztilt. u--tf-«ft»tt«3feAISip(Jis)/= 

MPE rilg^CD«§^|£^ 50%U"*;ua> 100 
#<D 1 <7>U-^-^SSEi«r*t(DT?fey. 

isr-.fi&Mfw mpe t»a«u>x*** 

g(OD)£»£tfLfc, 

* COfiifi „ Ar U~ if — It OD=3.2. He-Nc L>— 
if— f* OD=L68. Ga-As U — if— r* OD=1.10. 
YAG if — \± OD=3.33 

ntf . L/-if-ft3IBB«ffl^>XtL-C^ffl^ 



[torimechiroompuropantorimetakurireeto J, pentaerythrrtoJ 
tetra methacryJate , glycerine trim eth aery laic or other 
polyfunctional methacrylate esier-based and ethyleneglycol 
diacrylate , triethylene glycol diacryJate , 1, 6-hexanediol 
diacrylate , [torimechiroorupuropanloriakurireeto ], canlist 
pentaerythritol tetra acrylaie or other polyfunctional acrylic 
acid ester or methacrylic acid ester , divinyl bejizene etc. 



content where these monomer are desirable different , is range 
of 3 -50 weight % in total monomer blend in general with 
types. 

As for reason when cross-linking monomer is under 3 wt% > 
heat resistance to become insufficient , there to be a 
possibility lens melting with thelighting of laser light , when 
on one hand, it exceeds 50 weight %, the impact resistance 
decreases, or other problem where shaping becomes difficult 
to occur.because it is not desirable. 

If eihyleneglycol dimethacrylate is taken as example, 3-30 
weight % are desirable. 

[0015] 

It uses (d ) component , with objective which light blocking 
does laser light absorb. 

applicant proposed reference model of one of protective 
* eyeglasses for laser light in Japan Unexamined Patent 
Publication Showa 62-23 1925dis closure , 

That is shown concerning emission safe reference (JIS ) of 
laser product , the maximum allowable exposure dose (MPE ) 
in cornea (eye surface part ) when laser emission directly 
exposes eycis designated as reference . 

MPE being something where damage incidence rate of eye 
means laser strength of 1/100 of 50% level , is used as index 
which manages minimum laser exposure . 

Then laser strength was calculated from excitation 
wavelength # irradiation time etc of laser , the average laser 
power lens optical density (OD ) which satisfies finally MPE 
with reference , wasdeduced. 

As for value, as for Ariascr as for OD=3.2, He-Nelaser as for 
OD=l .68, Ga -Aslaser as for OD=l .1 0, YAGlaser it is a 
OD=3.33- 

Therefore, if different , OD is 1 .10 or more at least even with 
types , output etc of laser which is used, it is judged that itis 
useful, as lens for laser protective eyeglasses . 

And, this invention uses dye and/or near infrared radiation 
absorbent as component which grants OD. 
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IC 600mn-1200nm I^C7>0R4XCO f— 

!f— (632.8nm)d*& YAG U— if —(106 
0nm)ft3fifr*ilWSftS*-r*U^f-»| = t 

*f I'. (d)jat»li*fi*ffl^ 
!t#ggeg 62-231925 ^>^"C^U— tf-^t£ 

$8t£#tf>-5 CD fcJ:yt»<p*36< % *J8-r* 
[0016] 

*fi*a*ifc*iz**4*i*(d)j*»^*», 
iBieaiicafLTBe^fci&wt*^. 

[0017] 



absorbant as component which grants OD. 

As for these dye , near infrared radiation absorbant , 
considering excitation wavelength of laser which is used,as 
for deciding is of course, but as shown in postscript Working 
Example , ifit is something which generally possesses peak of 
absorptionin 600 ran ~l200nm , wavelength band of 
periphery it is decided with that absorption band limits exist 
simultaneously, You can use for ideal even in laser etc which 
from for example helium neon laser (632.8 nm )possesses 
excitation wavelength in YAGlascr (1060 nm ) Vicinity . 

From workability at time of also, laser protection eyeglass 
wearing, thosewhosc absorption band limits influence are 
little if possible in visible region aredesirable. 

Especially, regarding to mis invention, because (d ) 
component is directlyincJuded in monomer blend , it seems 
that it shows in manufecturing method of the lens for laser 
protective eyeglasses which it shows with for example 
aforementioned Japan Unexamined Patent Publication Showa 
62-23 1925disclosure , because it is not a stain (Rear stain ) 
after lens forming, width of the content of (d ) component is 
wide, can grant sufficient OD. 

Concretely as for content , as in molar absorptivity of dye 
peculiar and the OD which is sought depending different , 
shown in Working Example which itmentions later, kind of 
quantity where OD becomes 4-5 isdesirable. 

[0016] 

dye , near infrared radiation absorbant of (d ) component 
which is contained in monomer blend in theabove-mentioned 
monomer has necessity to be a stability vis-a-vis 
polymerization initiator with soluble . 

In case of dye which has absorption in visible region many of 
the commercial solvent dye are usable , but anthraquinone 
type , metal complex or other near infrared radiation 
absorbant which is superior in the light resistance as near 
infrared radiation absorbant is desirable. 

[0017] 

Production of lens cast polymerization method is used in 
Process (1), usually thermal curing polymerization is adopted. 

Filling to type in namely, monomer blend including 
polymerization initiator of suitable amount , it is a method 
which thermal polymerization is done. 

As polymerization initiator at time of this , you can use for 
ideal 2 and 2'-azobi5isor>uryrorihYile tolyl , 2, 2*-azobis (2 and 
4 -dimethyl valeronfirile ) or other azo initiator . 

benzoyl peroxide , [rauroirupaaokisaido ], t-buryl pcroxy -2- 
ethyi hexanoaie group or other peroxide initiator , in order 
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w+l^><7)ig$SSiriil^mS<*^fi(D 0.001-5.0 

±<s &35fi 20-80 dcg C C7>|EB'e&*o 
[0018] 

[00193 
Xg(2) 

xS(i)-c#6*ifcu>X*ca>ia(2)i=tet^ 

da^x^naicjci;* is(i)t?§bj(ifeu 
>Xfcia(3)-e»r+6*L4«nt«ia>*stt 

^'J^A. UK, a 

.*&4f<MM*ttJ5tt O.OWOTorr 0)%m$L 

[0020] 
IS(3) 

xa(2)-^9X^aa*««.fcu>>Cttii*L 
tfnjiHfeomu aft tffftLK aftis^vA 

r=^9-/— ;u»tx7K*i/at*'#-**a^-f 

»ft*a[(e)J«»], Ktt->U*[(f)Jf6#], 

T***T*h>*a«ft*a[<««jw**t 
/-;HlfciMp<tt i aa>x#^at=rr« 

[0021] 

[ftl] 



solvent dye in lens and effect of near infrared radiation 
absorbant u declines and to disappear, is not desirable. 

These initiator of usually using in range 0.001 - 5.0 weight % 
of monomer total weight are desirable. 

As for also, thermal polymerization temperature different , is 
range of usually 20 - 80 deg C with ihe initiator which is used. 

[0018] 

In addition* trace also to contain according to need heal 
stabilizer , antioxidant 9 ultraviolet absorber , mold release , 
antistatic agent etc it is possible to ihis in addition to in lens . 

[0019] 
Process (2) 

plasma treatment it does lens which is acquired wim Process 
(1) in the this Process (2). 

With this plasma treatment , lens which is acquired with 
Process (1) and the cured film which is. provided with Process 
(3) adhesion improves. 

As for plasma treatment , also condition some different , with 
this invention usually within 60 second under atmosphere of 
air , helium , argon , hydrogen , oxygen , nitrogen or other 
nonpolymerizable gas 0.01~10Torr is done by the size , form , 
geometry of device which is used. 

[0020] 

Process (3) 

lens which finishes plasma treatment with Process (2) 
desirably within24 hours, hardens coating composition 
application , in Process (3), forms cured film . 

As far coating composition which is used for this invention , 
organosilieon compound whichposs esses silanol group and 
epoxy group in intramolecular [(e) component ], colloidal 
silica [(f) component ], it isnecessary to include 
acetylacetone metal complex [ (g ) component ]. 

As (e ) component , silanol group of at least two and 
organosilieon compound which possesses epoxy group of at 
least one to be desirable in intramolecular , as embodiment , 
the General Formula 

[0021] 

[Chemical Formula 1 ] 
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CH 2 -CH-CH 2 -O-R 3 -S I - COR 1 ) s 



0 



2000-8-7 
(I) 



[0022] 
[0023] 

^F^T^I* 5~100m # tommtotVtfif&L 
J:ys®S<X)®{tfl5^^*CtA^S, 

mol %(Sio 2 @?^^a®:fil)f-ss^t- ^ct^ 

»£L<*££|-$?£U^8&KI* 75-90moI %?J 
[0024] 

ao-f Ktt^J*(SiOa »»)tWa4r-f* 
ftS«BO)JP*»»«B©'&»linol i:WLTM 
Og T?&SCDAW*LL\ 



[0022] 

hydrolysis doing organosilicon compound of trifunctional 
which is displayed with (As for R<sup>l</sup> in Formula 
with alkyl group of carbon number 1-4, as for the 
R<sup>2</snp> it is a alkyl en e group of carbon number 
1-4, ),you can list hydrolysatc which it acquires. 

Furthermore R<sup>l</sup> in Formula with methyl group , 
ethyl group , propyl group or butyl group , thosewhere 
R<sup>2<sup> is methylene group , ethylene group , 
propylene group or butylene group furthermore is desirable. 

[0023]. 

On one hand, after hydrolysis of organosilicon compound if 
possible excess water a residue there is not in order to require 
as colloidal silica of (f ) component ,water dispersion 
colloidal silica (Those of tor example SiO<sub>2</sub>solid 
component 40% or more . ) of high concentration desirably it 
can use. 

average particle diameter those of range of 5 - 100 m;mu is 
desirable, furthermoreit is a preferably 5-30m;mu. 

From cured film of high hardness can be acquired by using 
[oruganoporishirokisan ] coating composition which includes 
colloidal silica of high concentration . 

Therefore, as for coating composition which is used with this 
invention whenincluding colloidal silica with high 
concentration , usefulness is shown. 

From that meaning regarding to this invention, as for quantity 
of the colloidal silica in coating composition , it is desirable to 
set to 55 - 90 mol % (SiCKSub>2<sub>solid fraction 
conversion value) with total amount of colloidal silica and 
organosilicon compound as reference furthermoredesirable 
range is 75-90 mol %. 

[0024] 

aluminum complex is especially effective as acetyl acetone 
metal complex of (g ) component as the curing agent . 

As for addition quantity f it is desirable to be 1 - 1 0 g 
hydrolysatc of the colloidal silica and organosilicon 
compound is hardened quantity and namely, colloidal silica 
which areenough (SiCXsub>2</sub> conversion) with 
vis-a-vis total lmol of hydrolysate of organosilicon 



Page 12 Paierra® InstantMT® Machine Translation (U.S. Pat Sen No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



PAGE 16/30 * RCVD AT 9/5/2006 8:11:53 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-2/18 * DNIS:2738300 * CSID:612 331 7401 * DURATION (mm-ss):09-54 

BEST AVA1LA6LE;GOPY 

V 



09/05/2006 19:17 FAX 612 331 7401 



IPLM GROUP, P. A. 



121017 



JP3073546B2 



2000-8-7 



[0025] 

*<fc*«ia)*a imoi i^Lr^30gT'fc-5(D 

[0026} 

[0027] 
[0028] 

SrSCIfclr £oTftfc;b*U ira&Sgl* 40-1 
50 deg C##£L<*^lc#£L<r*8(M30 de 



compound . 
[0025] 

Furthermore it can use to hydrolysis of organosllicon 
compound of Formula (I) the organic acid . 

You can list formic acid , acetic acid , propanoic acid etc in 
this, but it is desirable to use the acetic acid from stability of 
coating composition . 

As for addition quantity of organic acid , it is desirable to be 5 
- 30 g vis-a-vis total amount Imol of colloidal silica and 
organosilicon compound . 

When it is less than this, it is easy to cause gelation of coating 
composition either, when it becomes more than this, odor to 
be strong or the in operation is not desirable. 

[0026] 

Furthermore hydrolysis in uniform , furthermore in order to 
adjust the extent moderately, it is desirable to add suitable 
solvent in coating composition . 

methyl cellosolve , ethyl cellosoive , butyl cellosolve or other 
cellosolves is desirable as solvent a this way, isopropyi 
alcohol bath jpl 1 , butanol etc andcombination furthermore is 
desirable. 

As for ratio of cellosolve it is desirable to be 3 wt% or more 
of the total amount of solvent , it is a particularly preferably 
1 0weighr % or more . 

When ratio of colloidal silica is many, ratio of cellosolve in 
solvent under3 wt% of total amount of solvent causes gelation 
while manufacturing coating composition and it is not 
possible to make coating composition . 

[0027] 

Also to add silicone surfactant agent with objective which 
improves it is possible the smoothness of coating to coating 
composition which is used with this invention . 

Furthermore also it is possible to add improvement of light 
resistance or ultraviolet absorber , antioxidant etc with 
objective of deterioration prevention of coating . 

[0028] 

application is possible coating composition to lens with 
dipping method , spin coaling method , roll coating method , 
spray method etc. 

Hardening coating composition which application is done is 
done by met thai heat treatment it docs, heating temperature 
40-150 deg C is desirable, it is a particularly preferably 
8O-130degC. 

heating time 1-4 hours is desirable. 
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[0029] 
[0030) 

7,^— ;u#ooooT?#io^s looog-eas 

[0031] 

No.405)^5t<ttyoit. 90 js*rssiwmai3i± 

[0032] 
(c)*r«L 

[0033] 

BSLKffP/f(»)S»7t3fe^t U-3410 £ffil>T 
[0034] 



Because plasma treatment has done cured film which is 
acquired after application , hardening of coating composition , 
to lens in aforementioned Process (2) 7 \x is superior in adhesion 
of lens . 

Furthermore, after cured film forming, it is possible also in 
this cured film todo coating with vapor deposition . 

[0029] 

[Working Example (s )] 

this invention furthermore is explained in detail below, with 
Working Example ,but this invention is act something where 
are limited in only these Working Example . 

Furthermore, method of property evaluation in Working 
Example and Comparative Example seems like below. 

[0030] 

(a ) surface hardness 

You attach with steel wool #0000 and 50 (Round trip) rub 
surface with added load lOOOg andattachment of scar are 
difficult it decided with reference below. 

A: damage does not occur for most pan. 

B: pole damage occurs barely. 

C: damage occurs a Utile. 

D: damage occurs mainly. 

[0031] 

(b ) adhesion 

It cut off cured film surface in crosshatching (10X 10 ) of 1 
mm interval , stuck cellophane adhesive tape (Nichiban Co. 
Ud. (DB 69-054-4325 ) make No.405 )strongry, peeled off 
suddenly in 90 degrees directions and it inspectedquantrty of 
crosshaiching which remains. 

[0032] 

(c ) external appearance 

transparency , colored state , surface state etc was inspected 
with naked eye visual . 

[0033] 

(d ) spectral measurement 

spectral measurement was done and Hitachi Ltd. (DB 
69-054-1503 ) make making use of spectrophotometer 
U-3410 the absorption characteristic and optical density were 
measured. 

[0034] 

While colloidal silica of [Manufacturing coating 
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SSSBIc: 0.5N J&B 2.0 Bftt 20 Mfi«5 

*ao*J=S[* 35 deg C f-UTlB»L*4^r- 



^«>an*»»»»r=y^iH?Dyyu^ so MS 
SP. -fv^ntf ;ut;u=i-;u 120 MSSB. 

-t?h> i6 mas?, ^ua—^siraisttai 0.2 
e;uhy*r^i^><D*»as**i=i/c so 

mol %(Si0 2 B^W^kofe. 



[0035] 



PtfJH-"J>h*'>5/9>ro-&tffi$S*l=Li:8 



[0036] 

* 253 M»tLfcttrttta— r<>^ttjS« 
(A)a>Hatn*l=LT3-^-f>4f«SMfc(C) 

wife. 



Omol %(SiO a Hte*r&£K)-efcofc 0 



composition ] SiO<sub>2<ysub>conccntration 40% (Snotex 
-40, water dispersion silica , average particle diameter 
10~20m;mu, Nissan Chemical Industries, Ltd. (DB 
69-054-4069 ) make) agitating liquid which adds 0.5 
Nhydrochloric acid 2.0parts by weight , acetic acid 20parts by 
weight to 240 parts by weight in 35 deg C, the;ga 
-gjycidoxypropyl-containing T-structured poly 
dimethylsiloxane trimethoxysilane (Afunctional 
organosilicon compound ) it dripped 95 parts by weight and 8 
-hour agitated with room temperature and after that 16 hours 
left. 

8 -hour being agitation rear chamber warm including methyl 
cellosolve 80parts by weight , fsopropyl alcohol bath jpl I 
120parts by weight , butyl alcohol 40parts by weight , 
aluminum acetylacetone 16parts by weight , silicone 
surfactant agent 0.2 parts by weight , ultraviolet absorber 0. 1 
parts by weight , 24 hoursmaturing in this hydrolysis 
solution , it acquired coating composition . 

coating composition (A ) with it does this. 

At time of this quantity of colloidal silica in coaling 
composition was 80 mol % (SiO<sub>2^sub>solid fraction 
conversion value) colloidal silica and the;ga 
-glycidoxypropyl-containing T-structured poly 
dimethylsiloxane trimethoxysilane with total amount as 
reference . 

[0035] 

The;ga other than -glycidoxypropyl-containing T-structured 
poly dimethylsiloxane trimethoxysilane designates quantity as 
67 parts by weight , the coating composition (B ) was 
acquired to similar to manufacturing coating composition 
(A). 

Quantity of colloidal silica m coating composition at time of 
this was 85 mol % (SiO<sub>2</sub>soiid fraction 
conversion value) colloidal silica and the;ga 
-glycidoxypropyl-containing T-stnictured poly 
dimethylsiloxane trimethoxysilane with total amount as 
reference . 

[00361 

The;ga other than -glycidoxypropyl-containing T-structured 
poly dimelhylsiloxane nimethoxysilane designates quantity as 
253 parts by weight , the coating composition (C ) was 
acquired to similar to manufacturing coating composition 
(A). 

Quantity of colloidal silica in coating composition at time of 
this was 60 mol % (SiO<5ub>2</sub>soHd fraction 
conversion value) colloidal silica and the;ga 
-glycidoxypropyl-containing T-structured poly 
dimethylsiloxane trimethoxysilane with total amount as 
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[0037] 

an-fK^> i ;*i=ftxT'('^>S»7K 120 S3 

[0038] 

l ))\*W 20 MSM. xf-is^-yj^—jWtW) 
U-h2omfiSB, X-^LC/SOMSSIJ. i&#*MS 

IR-114)0.06 Sffi». 7Vt:X5£5$?a;UH£gS 

jfe»y(»5fc*esixiK«)§g v-70)o.i5 sasu. 

*^IS?aJlR#J(^/^^r-(»)S^3?e> P)0. 
— >KF353A)0.01 mggPSiOitS^iSfgLfco 



$saa?iaaan^^i=A*ir 37 deg c -c 8 b& 

HiDgftL, *CD& 8 ftRltVtX 90 deg C £l? 
SSL. 2 B#S3Jai^L.-cm^«^«Eo 

fee 

£ 2.0mm, mm 0.00 S^fc-CDISfeKjgfel. 
"ift^-SEl" 120 deg C 1? 2 KfaiDfftLTT-- 
[0039] 

COT^Bgm«!lf=^-7hW^(»)$4PR-501A * 
fflPTgm O.6T01T &m%Tl' 1 9W&?X* 

[0040] 

(5lt-tlf SIS 20cm/»)l="C^L. 120 
deg C-e90#lsao86®teS-&-C«<b|g£J&f« 

[0041] 

fig-i i=*fcri:<a®ffie. e»it. watt, 



670~785nm T'ttifc^SgCOD)** 4 JiLhKSlL 



reference , 
[0037] 

Replacing to colloidal silica , other than using deionized water 
120parts by weight , it acquired the coating composition (D ) 
to similar to manufacturing coating composition (A ). 

[0038] 

It mixed melted in [Working Example l ] methyl 
mcthacrylale 30parts by weight methacrylic acid 20parts by 
weight , ethyleneglycol dimethacrylate 20parts by weight , 
styrcne 30parts by weight , near infrared radiation absorbant 
(Mitsui Toalsu Dyes Ltd make near infrared radiation 
absorbant SlR-1 14 ) 0.06 parts by weight , azobis radical 
polymerization initiator (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) make V-70 ) 0.15 parts by weight , 
ultraviolet absorber (Ciba-Geigy Japan Limited make Tinuvin 
P ) 0.10 parts by weight , mold release (Shin-Etsu Chemical 
Co. Ltd. (DB 69-O57-0064 ) make Shinetsu Silicone 
KP353A ) including 0.0 1 parts by weight . 

It filled this combined liquid to 2 glass mold and type which 
consists of the gasket of plastic » this inserted in hot air 
circulating type furnace and 8 -hour heatedwith 37 deg C, 
after that 8 -hour applied and temperature rise did to 90 deg 
C, 2 hours heated that way and polymerized. 

Removing type, polymer which it acquires was lens which 
iscolored to green color of diameter 75mm , thickness 
2,0mm , degree 0.00 [jioputaa ). 

This furthermore 2 hours heating with 120 deg C, it annealed. 
[0039] 

In this resin composition 1 second plasma treatment was done 
under nitrogen 0.6Torr atmosphere Yamato Scientific Co., 
Ltd. (DB 69-059-4775 ) make makinguse of PR-501 A. 

[0040] 

Consequently application it did coating composition (A ) with 
dipping method (lifting speed 20cm/min ), 90 minute 
thermosetting did this with 120 deg C and formed cured film . 

[0041] 

In this way, as for result of appraisal of cured film equipped 
lens which is acquired as though it shows in Table 1 9 both 
surface hardness , adhesion , external appearance those which 
arc superior. 

As shown in Figure 1 7 light of wavelength of 650 - 790 nm 
selectively it absorbed also, this cured film equipped lens , 
with especially 670 - 785 nm optical density (OD ) reached to 
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^©fc»;Wf"U— !f-<*5fittfitt 60O-694n 
m). Ga-As U— if-(95fiSBfiiie 740~-790nm)^ 

[0042] 



mmm 2~io]£-i \^tmuz?=?x^&mm 

X. C*l€><DU>X(*|ySfilJ 1 i^tSRfr 650-79 
Onm 4>K5<Dj^£ft McttttU W= 670-7 
85mn -CI4«*aSff * 4 Ja±lCgLfc 0 

^(Dtz#>. M*— . Ga-As L>— If— *0>#BBB 
[00431 

bum i~3)a-i r=*r«w:^9Xvft3B*# 

Xtf SiO> r-f >5f(BflMSi(D)«- 

U>X«ff«Lfc(it«« l)o 

— T-{^{f|fljjl*l(A)fi«fetf Si0 2 t*ttLO 

(tt:3g«l2fcct^a:l$^J3)o 



[0044] 

[Jtttfl 4~6]^X7«k3S<D«Jbyi^-l ICS 
[0045] 



4 or more . 

Because of this those which can be used for ideal ruby laser 
(excitation wavelength approximately 600 - 694 nm ),as lens 
for Ga -Aslascr (excitation wavelength approximately 740 - 
790 nm ) or other protective eyeglasses . 

[0042] 

coating composition which includes plasma treatment 
condition and kind of SiO<sub>2</sub> which areshown in 
[Working Example 2 -10 J Table 1 (A ), (B ), (C )) other than 
using, it produced the lens for laser protective eyeglasses with 
as similar to Working Example 1 , appraised in thesame way. 

As for result as though it is a Table 1 , those which are 
superior. 

Light of wavelength of €50 - 790 nm selectively it absorbed 
these lens of also, in same way as Working Example 1, with 
especially 670 - 785 nm optical density reached to 4 or more . 

Because of this , those which can be used for ideal as lens for 
ruby , Ga -Aslaser or other protective eyeglasses , 

[0043J 

Other than using coating composition (D ) which does not 
include plasma treatment condition or thekind of 
SiO<sub>2<ysub> which are shown in [Comparative Example 
1-3 ] Table X cured film equipped lens was produced with as 
similar to Working Example 1 (Comparative Example 1 ). 

In addition without doing plasma treatment , coating 
composition which includes the SiO<sub>2</sub> (A ) and 
other than using coating composition (D ) which does not 
include the SiO<sub>2</sub> respectively cured film 
equipped lens was acquired with assimilar to Working 
Example 1 (Comparative Example 2 and Comparative 
Example 3 ). 

As for result of these appraisal as though it is a Table 1 , those 
whichare inferior to film hardness , adhesion . 

[0044) 

Other than doing kind of chemical treatment which in place of 
[Comparative Example 4—6 ] plasma treatment is shown in 
Table 1 it produced cured film equipped lens with assimilar to 
Working Example 1, appraised in same way. 

As for result as though it is a Table 1 , those which are 
inferior to the film hardness , adhesion . 

(0045] 

[Table 1 ] 
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[0047} 
[S 2] 



[0046] 

hydrophilic monomer which is a component (b ) in [Working 
Example 1 1-16 ] monomer blend like Table 2 otherthan 
changing, it produced lens for laser protective eyeglasses with 
as similar to Working Example 1, appraised in same way. 

As for result as though it is a Table 2 B both surface hardness , 
adhesion , external appearance those which arcsuperior. 

In addition light of wavelength of 650 - 790 nm selectively 
itabsorbed these lens , with especially 670 - 785 nm optical 
density reached to 4 Or mere . 

Because of this , those which can be used for ideal as lens for 
ruby , Ga -Aslaser or other protective eyeglasses . 

[0047] 
[Table2} 
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[0048J [0048] 



composition Of[Working Example 17-20 ] monomer blend 
like Table 3 other than changing, itproduced cured film 
equipped tens with as similar to Working Example 
1, appraised in same way. 
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As for result as though it is a Tabic 3 , both surface hardness , 
adhesion , external appearance those which aresuperior . 

Light of wavelength of 650 - 790 nm selectively it absorbed 
these lens of also, , with especially 670 - 785 nm optical 
density reached to 4 or more . 

Because of this , those which can be used for ideal as lens for 
ruby , Ga -Aslaser or other protective eyeglasses . 



[0049] 

Jfc«« 7), 

[0050] 
£*3l 



[0049] 

composition of [Comparative Example 7-8 ] monomer blend 
like Table 3 other than changing, itproduced lens with as 
similar to Working Example 1, appraised in sameway. 

As for result, unless composition of monomer blend fills up 
requisite of the this invention , as though it is a Table 3 , those 
which are inferior to film hardness , adhesion (Comparative 
Example 7 ). 

In addition, it could not acquire satisfactory lens geometry , 
(Comparative Example 8 ). 

[0050] 

[Table 3] 
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[0051] 

It mixed melted in [Working Example 2 1 ] methyl 
methacrylate 60parts by weight methacrylic acid 20parts by 
weight , ethyleneglycoi dimeihacrylate 20parts by weight , 
near infrared radiation absorbant (Mitsui Toatsu Dyes Ltd. 
make SIR-l 14 ) 0-04 parts by weight , same (SIR-128 ) 0.07 
parts by weight , radical polymerization initiator (Wako Pure 
Chemical Industries Lid, (DB 69-059-8875 ) make V-70 ) 
030 parts by weight , ultraviolet absorber (Ciba-Geigy Japan 
Limited make Tinuvin P ) 0.10 parts by weight , mold release 
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(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make 
Shinetsu Silicone KF353A ) including 0.01 parts by weight . 

Making use of ibis combined liquid lens which possesses 
surface-hardened film which Iscolored to green color to 
similar to Working Example 1 was acquired. 

As for this lens adhesion 100/100 of surface hardness A, 
cured film those which are superior. 

As shown in Figure 2 , light of wavelength of 700 - 850 nm 
selectively it absorbed also, this lens , optical density reached 
to 5 or greater. 

Because of that those which can be used for ideal as lens for 
the Ga -Aslaser or other protective eyeglasses . 

[0052] 

It mixed melted in [Working Example 2 2] methyl 
rnethacrylate 60parts by weight methacryllc acid 20paits by 
weighi , ethyleneglycol dimeth aery late 20parts by weight , 
near infrared radiation absorbant (Nippon Kayaku Co. Ltd. 
(DB 69-054-7468 ) make IRG-002 ) 0.05 parts by weight , 
same (IRG-022 ) 0.05 parts by weight , radical polymerization 
initiator (Wako Pure Chemical Industries Ltd. (DB 
69-059-8&75 ) make V-70 ) 0.20 parts by weight , ultraviolet 
absorber (Ciba-Geigy Japan Limited make Tinuvin P ) 0.20 
pans by weight , mold release (Shin-Etsu Chemical Co. Ltd. 
(DB 69-057-0064 ) make Shinetsu Silicone KF353A ) 
including 0.01 parts by weight . 

Making use of this combined liquid lens which possesses 
surface-hardened film which iscolored to green color to 
similar to Working Example 1 was acquired. 

As for this lens adhesion 100/100 of surface hardness A, 
cured film those which are superior. 

As shown in Figure 3 4 light of wavelength of 1000 - 1100 nm 
the selectively it absorbed also, this lens , optical density 
reached to 5 or greater . 

Because of thai those which can be used for ideal as lens for 
the YAGIaser or other protective eyeglasses which has 
excitation wavelength in mis wavelength region . 

[0053] 

As understood from these Working Example , according to 
this invention it is possibleto give satisfactory cured fihn 
which in acrylic resin lens which has absorptionin wavelength 
region of 600 nm or greater in quite high hardness is superior 
in adhesion . 

This is quite useful ones as lens for laser protective 
eyeglasses . 

On one hand, way you understand from Comparative 
Example , when any of the requisite , namely, substrate lens 



Page 22 Paterra® TnstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



PAGE 26/30 1 RCVDAT 9(3/2006 8:11:53 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-2/18 * DNIS:2738300 * CSID:612 331 7401 * DURATION (mm-ss):09-54 



BEST AVAILABLE COPY 



09/05/2006 19:20 FAX 612 331 7401 IPLM GROUP, P. A. 



(21027 



JP3073546B2 



2000-8-7 



[0054] 
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[■1] 



003fe1tttH* 
[02] 

[H3J 

Drawings 
[Hi] 



composition 4 plasma treatment , coating composition which 
this invention configuration is done inadequacy, or it is 
lacking,satisfactory lens is not acquired. 

[0054] 

[Effects of the Invention ] 

lens for laser protective eyeglasses which is acquired with this 
invention has desired optical density by containing solvent 
dye and/or near infrared radiation absorbant of effective 
amount in lens in wavelength region ofapproximately 600 nm 
or greater . 

In addition composition of monomer composition which lens 
configuration is doneis selected, cured film which is provided 
after plasma treatment by doing the plasma treatment in lens 
which at same time is acquired, lens sticks to firm. 

Therefore with wavelength region of 600 nm or greater lens 
for laser protective eyeglasses which issuperior in adhesion of 
lens and cured film with absorption, isacquired. 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

spectral characteristic figure of lens for laser protective 
eyeglasses which is acquired with the Working Example 1, 

[Figure 2] 

spectral characteristic figure of lens for laser protective 
eyeglasses which is acquired with the Working Example 2 1, 

[Figure 3] 

spectra] characteristic figure of lens for laser protective 
eyeglasses which is acquired with the Working Example 2 2 



[Figure 1 ] 
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